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Maple-assisted derivation of recurrence for A183520

Robert Israel

17 November 2019

There are  possible configurations for a   array.  Consider the  transition matrix 
 such that  if the top two rows of a  sub-array could be in configuration  while the bottom 

two rows are in configuration  (so the middle row is common to both, and each element there is the sum
mod 3 of its horizontal and vertical or its diagonal and antidiagonal neighbours, and 0 otherwise.  The 

following Maple code computes it.  I'm encoding a   array as 

Configs:= map(t -> convert(t+3^6, base, 3)[1..6],[$0..3^6-1]):

q:= proc(a,b) local A,B;
   A:= Configs[a]; B:= Configs[b];
   if A[4..6]<> B[1..3] then return 0 fi;
   if A[4] <> A[1]+A[5]+B[4] mod 3  and A[4] <> A[2]+B[5] mod 3 
then return 0 fi;
   if A[5] <> A[2]+A[4]+A[6]+B[5] mod 3 and A[5] <> A[1]+A[3]+B
[4]+B[6] mod 3 then return 0 fi;
   if A[6] <> A[3]+A[5]+B[6] mod 3 and A[6] <> A[2]+B[5] mod 3 
then return 0 fi;
   1
end proc:
T:= Matrix(3^6,3^6, q):

Thus for ,   where  and  are column vectors with entries 1 for configurations 
where the top row and the bottom row is 0, respectively, and otherwise 0. 

uT:= Vector[row](3^6,proc(a) if Configs[a][1..3]=[0,0,0] then 1 
else 0 fi end proc): 
v:= Vector(3^6,proc(a) if Configs[a][4..6]=[0,0,0] then 1 else 0 
fi end proc):

To check, here are the first few entries of our sequence.  For future use, we pre-compute .
V[0]:= v:
for nn from 1 to 200 do V[nn]:= T . V[nn-1] od:
seq(uT. V[n], n = 1 .. 30);

To find a linear recurrence, we see when the vectors  are linearly dependent.
M:= v:
for nn from 1 to 200 do 
  M:= <M|V[nn]>;
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  if LinearAlgebra:-Rank(M) < nn+1 then printf("Success for n=
%d\n",nn); break fi;
od:

Success for n=157
The recurrence is then obtained from the null space of the matrix formed by these vectors.
W:= LinearAlgebra:-NullSpace(M)[1]:

It turns out that , so the recurrence is of order 156
W[1];

0
Rec:= sort(add(W[i]*a(k+i-2),i=1..158),[seq(a(k+i-2),i=1..158)])=
0;
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